Microsomal metabolism of 1-nitrobenzo[e]pyrene to a highly mutagenic K-region dihydrodiol.
Aerobic metabolism of 1-nitrobenzo[e]pyrene (1-nitro-BeP) by rat liver microsomes produced 1-nitro-BeP trans-4,5-dihydrodiol, 6-hydroxy-1-nitro-BeP, and 8-hydroxy-1-nitro-BeP. When 3,3,3-trichloropropylene 1,2-oxide was incorporated into the metabolism, 1-nitro-BeP 4,5-oxide was the predominant metabolite, and 1-nitro-BeP trans-4,5-dihydrodiol was not detected. All of the metabolites were purified by both reversed- and normal-phase HPLC and characterized by analysis of their mass and 500 MHz proton NMR spectral data. 1-Nitro-BeP was not metabolized under hypoxic conditions. 1-Nitro-BeP and its four metabolites were assayed in Salmonella typhimurium tester strains TA98, TA98NR and TA98/1,8-DNP6, both in the presence and absence of S9 activation. As predicted, 1-nitro-BeP was a weak mutagen without S9 (2 revertants/micrograms in TA98); the addition of S9 resulted in approximately 18, 17 and 4 revertants/micrograms in TA98, TA98NR and TA98/1,8-DNP6 respectively. The two phenolic metabolites were mutagenic both in the presence and absence of S9, producing moderate responses (19-84 revertants/micrograms). In addition, while the 1-nitro-BeP 4,5-oxide was only weakly mutagenic in TA98 (6-14 revertants/micrograms), 1-nitro-BeP trans-4,5-dihydrodiol was unexpectedly potent (approximately 300 revertants/micrograms both with and without S9). These results indicate that microsomal epoxidation of 1-nitro-BeP followed by epoxide hydrolase-catalyzed hydrolysis of the resulting epoxide to the 1-nitro-BeP trans-4,5-dihydrodiol results in the most potent mutagenic derivatives. The weak mutagenicity of 1-nitro-BeP 4,5-oxide demonstrates that not all epoxides of nitrated polycyclic aromatic hydrocarbons (PAHs) are more mutagenic than the corresponding parent nitro-PAHs. Also, the lower S9-mediated mutagenicity of 1-nitro-BeP in TA98/1,8-DNP6 compared with TA98 indicates that the mutagenicity of 1-nitro-BeP is dependent upon nitroreduction and transesterification. Finally, we previously hypothesized that nitrated PAHs with their nitro substituents perpendicular or nearly perpendicular to the aromatic rings are very weak or nondirect-acting mutagens in Salmonella typhimurium tester strains. The results reported in this communication demonstrate that ring-oxidized derivatives of nitro-PAHs do not always follow this structure--mutagenicity correlation.